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Chuyen de chung minh bat dang thuc mot him 


Ldl Gldl THIEU 

Bat dang thuc mot bien tuy khong phai la mot phan toan kho nhu bat dang time mot bien va hai bien 
nhimg tuy nhien day cung la. mot phan toan kha hay va quan trong do'i vdi hoc sinh. Ta thuemg bat 
gap nhimg bai bat dang thuc mot bien nay khi dang giai phuemg trinh, he phuong trinh vo ty ma can 
chung minh phan edn lai vo nghiem. Hay la mot bai bat dang thuc 3 bien ta da dua vi mot bat dang 
thuc 1 bien ma edn loay hoay chua bie't xu ly thenao? Vi thenen trong bai viet nay toi se giup cac ban 
giai quyet dupe mot phan nao nhimg cau hoi do! Ben canh do ciing vdi su phat trien cua cong cu la 
may tinh dien tit trong sang tqo cac phuemg phap giai toan, toi ciing se giai thieu cho ban doc mot so' 
cac each giai toan bang may tinh CASIO hay VINACAL, nhimg tuy nhien chi la nhimg dinh hucmg 
co ban thoi tranh gay lam dung cong cu nay qua se lam mat di nhimg ve dep cua bai toan, chung ta 
khong hoc each bam may ma, ma chung ta hoc de sang tqo each bam may va each tu duy can thie't cho 
mot bai toan. Trong bai viet nho nay toi ciing da suu tarn dupe kha kha nhimg each chung minh hay 
tit nguon tdi nguyen Internet va. cac anh chi tren cac dien dan toan, dong thoi ciing tham khao each 
lam cua mot sd'thay co, nhimg cuon sach tham khao hay. Ma tieu bieu la: 

1. Anh Biii The Viet - Sinh vien dpi hoc FPT 
Facbook: https://www.facebook.eom/viet.alexander.7 

2. Anh Lam Hitu Minh - Sinh vien dai hoc bach khoa Ha Noi. 

Facebook: https://www.facebook.com/lamhuuminh.KSTN.K60.HUST 

3. Thay La Duy Tien - Giao vien truong THPT Binh Minh. 

Facebook: https://www.facebook.com/tien.la.7161 

Bai viet tuy da dupe minh chinh sita kha nhieu nhimg khdng the tranh khoi nhimg thieu xot dupe, moi 
ngudi co dong gop gi thi giei qua minh qua dia chi: 

NGUYf N MINH TUAN 

• Facebook: https://www.facebook.com/minhtuanblog 

• Fanpage: 

> Tap chi Olympic: https://www.facebook.com/tapchiolympic.vn/ 

> Blog toan hoc - Kinh nghiem hoc toan: https://www.facebook.com/DXH.Mathematical/ 

• Email: tuangenk@gmail.com 

• Blog: https://kinhnghiemhoctoan.wordpress.com/ 

Cuoi ciing xin cam cm moi ngudi da bo thdi gian theo doi bai viet cua minh! 
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Chuyen de chung minh bat dang thuc mot him 


phAn i. cAc bAi to An bAt dAng thug i bien 

Trong phan nay tdi se giai thieu tdi cdc ban mot so'each chung minh bat dang thuc 1 bien cd bang tay 
khong vdi ke't hap vai mot chut CASIO, trong do co mot so bai toan kha Id phuc tap co the se khong 
giup ich dupe nhieu cho lam, nhrnig tdi van dua vao de moi ngudi ciing tham khao each lam va sang 
tao them mot so'each giai hay khacl 

i. cAc bAi to An. 

Bai 1: Giai phuong trinh: x 2 + 8x-16-(x-3)V3x + l + (2-x)V7x + 2 =0 

Bm 2: Giai phuong truth: |>/x 2 +x + l j +(x 2 +l)Vx 2 +x + 6 =2x 3 +2x 2 -9x + 2 

Bai 3: Giai phuong trinh: x 5 + 7x 4 + 12x 3 + x 2 - 3x - 6 - 12>/6-5x = 0 

Bai 4: Chung minh ring: f (x) = 4(x-lWx + l - ^Wx + l + 20Vx + l - + -]_>Q\/xe\l; — 1 

V5x-l+2 v9-5x + 2 L 5J 

Bai 5: Chung minh ring: f (x) = x 2 + — 2x + 6 —^ > Qy x £ r_2;+ao) 

6 V ' y/x+7+3 -Jx + 2+2 L ’ 


Bai 6: Chung minh rang: 

f(x) = 2>/3 + 


■JT^ + S[-- X 


3 2 


>/2x-l + >/3| 


3x-l 

3 


■[H 


Bai 7: Chung minh ring: x 4 -2x 3 + 3x 2 + 6x + 7-(x -2)^2x + 5 - (x+l)>/4x + 2 > OVx > — 


Bai 8: Chung minh ring: f (x) = - 


2x + l 


'x 2 -3 + l V* 2 + 5 + 3 


- 2 > OVx e |\/3; +oo) 


Bai 9: Chung minh ring: f (x) = \/x 4 +1 - \jx 2 + 3x + l ->/2x + 10 vo nghiem. 


Bai 10: Chung minh ring: f (x) = 
Bai 11: Chung minh ring: f (x) = 


/x 2 +1+1 
x + 1 


+ *_±I>0Vxe[>/3;+oo) 


c 2 -3 +3 3 6 

2x-l W >Q Vxe[#j 


2 -1 +2 V * 2 - 2+1 7 


+oo 

Bai 12: Chung minh ring: f (x) = /| X + ^ — x - ^ > OVx e [ ^ 


2 +2 +3 Vx 2 +4+8 ” 5 
x 3 -l 2x-l 


\/8x + 5 + x+2 V6x + 2 +x + l 
Bai 14: Giai phuong trinh: 9x 4 - 32x 2 + 5 + 18>/4-3x = 0 
1 1 x 2 -l 


+ 3>0Vxe| - —;+co 




Bai 13: Chung minh ring: f (x) = 

Bai 14: Giai phuong trinh: 

Bai 15: Giai phuong trinh: I — , - , _— 

n/2x + 3 yfx + 4 Vx 2 - 2x + 5-l 

Bai 16: Chung minh ring: 

f (x) = Xy/x + 2 + 3x-\/x 4 + x 3 + x 2 + x +1 - ^3x 6 +3x 5 +3x 4 +3x 2 +x + 2^x 2 + 3) < OVx > 1 


2x + l _ 1 4(x 2 +x + l) 


Bai 17: Giai he phuong trinh: 


y ^ y 2 +3 « 

x 3 (3y -11) = 2 - 7(xy-x + 2)x (2) 
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Chuyen de chung minh bat dang thicc mot him 


Bai 18: Chung minh ring: f(x) = x 2 -x + 4 
Ihung n 

f(x) = 


3x+l 


Bai 29: Chung minh rang: 

2(x 2 -x-l) 




^3x 2 -2x + 3 + 2 \j3x+l+2 
4(x 2 +x + l) 


>OVxe - 


BH 


x +2x<0Vx>0 


: 2 +4 + x 2 -x + 2 >/x 4 +20x 2 + 4 + x 2 + 2x + 2 
Bai 20: Giai phuong trinh: -x 5 -5x 4 -2x 3 + 2x 2 -4x-8 + (x 4 + l)\Jx 6 -x + 2 = 0 


Bai 21: Giai phuong trinh: 1 + x^x 2 +1 > \jx 2 -x + 1 ^1 + -«/x 2 -x + 2 j 


Bai 22: Cho 3 so a, b, c > 0. Chung minh ring: 3 (a 3 + b 3 + c 3 ) + 2abc >11 
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Chuyen de chung minh bat dang thicc mot him 


II. hi/6ng dAn giai. 


Bai 1: Giai phirang trinh: x 2 + 8x -16 - (x - 3) >/3x + l + (2 - x) *j7x + 2 = 0 


Nguyen Mink Tuan 


Giai 

Bai nay co rat nhieu each giai khac nhau nhung ta cu lien hop roi chung minh vo 
nghiem xem sao. 

Ta co: 

x 2 + 8x-16-(x-3)>/3x + l + (2-x)>/7x + 2 =0 

«(x + 4)(x-l)-(x-3)(V3x + l-2) + (2-x)(V7x + 2-3] = 0 

/ ,\/ ■> 3(x-3)(x-l) 7(2-x)(x-l) 

«(x + 4)(x-l)— v n \ 21-- = 0 

v M 7 >/3x + l+2 V7x + 2+3 

x = 1 

x 3(x-3) 7(2-x) 

f (x) = x + 4— A ■ 1 ’ =0 

. V ' V3x + l+2 V7x + 2+3 

2 

Nhiem vu la chung minh f (x) > OVx > -—. 
f-3(x-3)<0 

Voi x>3=>]2-x<0 . Khidoco: 

v/3x + l + 2 > 5 

3(x-3) 7(2-x) _ (2x + 29)V7x + 2 -29x +157 

V7x + 2+3 5(^7x + 2+3) 


f ( x ) > x + 4 — 


137 

1. Voi x<—-=>f(x)>0. 
29 V ' 


28x 3 - 21x 2 + 15225x - 22967 


137 

2. Voi x>—— thi f(x) = —-1- -- -MLv*.- 

29 5 (^7x + 2 + 3) ((2x + 29) V7x + 2 + 29x -157) 29 


Voi 3 


Bp|;2j taco: 


. Khi do ta co: 


,, v „ 3(x-3) 6V3x + l+12-3(x-3) 6>/3x +1 + 21 - 3x n 

f(x)>6- , ’ =- , — -- = —— , ->0 

v ’ V3x + l + 2 V3x + l+2 V3x + l+2 

f-3(x-3)> 0 

Voi x e [2; 3], ta co: \ 2 - x < 0 . Khi do tuong tu nhu tren ta co: 

[>/7x + 2+3>7 

,/ x , 3(x-3) 6^3x + l +12-3(x-3) 6>/3x + l + 21-3x 

v ' V3x + l+2 >/3x + l+2 V3x + l+2 

Vay bai toan da duoc giai quyet hoan toan!. 

Nhan xet 

Ngoai each nhu tren ta vSn co the tinh y nhom nhu sau: 
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Chuyen de chung mink bat dang thicc mot him 


3( x — 3) , 7( 2-x) 


f (x) = x + 4- 
v ’ V3x + l+2 

_ xyj7x + 2 -4x +14 | (x + 8)V3x + l-x + 25 

2(V7x + 2+3) 2(V3x + l+2) 


7(2-x) 


__ 1 _ 

\j7x + 2 + 3 _ 2 X V7x + 2+3 


+-x+4- 

2 


3(x-3) 
•v/3x + l+2 


• Khi do thich dung dao ham hay dung bat phuong trinh phu thi tuy, toi se dung dao 
ham. 

ff(x) = xV7x + 2-4x + 14 

• Dat W ,_ 

[g (x) = (x + 8) V3x + 1 - x + 25 

, t , s —8 \J7 x + 2 + 21x + 4 280 + V275968 \ ^ 

- Taco: f'(x) = 0<»- , -= 0<»x =---. f ix) doidautu 

V ; 2^j7x+2 882 V ' 

(-)=>(+) khi qua ndn dat cue tilu tai 280 + ^ 5 

w v ; 4 882 882 

^f(x) a f[ 280+ g5968j,12,99>0 

Chung minh tuong tu ta cung suy ra g (x) > 0. 

• Vay bai toan da dupe giai quyet! 


Bai 2: Giai phuemg trinh: ^Jx 2 +x + l j +(x 2 + l)Vx 2 +x + 6 =2x 3 +2x 2 -9x + 2 


Doan CM Dung 


Giai 


Ta co: 


|Vx 2 +x + l j + (x 2 + l)-y/x 2 +x + 6 = 2x 3 + 2x 2 -9x + 2 

<» (x 2 + x + l)(^^i-2) + (x 2 +l^Vx 2 +x + 6 -3j-(2x-5)(x 2 + x-3) = 0 
x 2 +x + l x 2 +l . 


<» x +x- 


Dat f (x) = 


^ + x +1 +2 £ + x + 6 +3 


\fx + x +1 + 2 jc + x + 6 + 3 
f x 2 +x + l 


Chu y ring: 


+ x +1 + 2 
x 2 +l 

Vx 2 + x + 6 + 3 


> x + b 


Khi do dung lim ta tim dupe 


... x +x + l 3 

a = lim i —-x = — 

x_>+0 ° yjx 2 +X + 1 +2 2 

u r x 2+1 7 

^ X->+CO 2 
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Chuyen de chung mink bat dang thuc mot him 


, x 2 +x + l 3 2(x 2 +x + 1) + (3-2x)a/x 2 +x + 1 3>/x 2 + x + 1 

vx 2 +x + l +2 2 2K/x 2 +x + 1+2) 2K/x 2 +x + 1+2I 

x 2 +i 7 2(x 2 +i)+(7-2x),/?n 

yjx 2 +x + 6 + 3 2 2^Vx 2 +x + 6 + 3j 2 ^yjx 2 + x + 6 + 3 j 

Vay bai toan da duqc giai quyet! 


Bai 3: Giai phirtmg trinh: x 5 + 7x 4 + 12x 3 + x 2 - 3x - 6 - 12y6 - 5x = 0 


Nguyen Mink Tuan 


x 5 + 7x 4 + 12x 3 + x 2 - 3x - 6 -12 >/6 - 5x = 0 
<=> (x-l)(x 4 +8x 3 +20x 2 +21x + 18)-12(>/6-5x -l) = 0 
x = 1 

f (x) = (x + 3) (x 3 + 5x 2 + 5x + 6W . 60 — = o 
y6-5x +1 

• De y thay: 

1. Voi x e (-oo;x 0 ] u |^-3; ^ j => f (x) > 0. V6i x 0 thoa man x 0 3 + 5x 0 2 + 5x 0 + 6 = 0 

2. Voi xe[x 0 ;-3] taco: 

r>0=>g( x )^g( x o)>9 


- Khido: f(x)>(x 2 +4x + l) 2 + 2^x + ^j + y >0 
Vay bai toan da duqc giai quyet! 


Bai 4: Chung minh rang: 


r/ \ a( / t 20xVx + l 20 -\/ x + 1 

f(x) = 4(x-l)^T- v __ +2 + v _ +2 

+ l>0Vxe|\;^j 


Giai 


• De y thay: 

1. Do x e \l; — 1 nen >/9-5x + 2 < 4 => ^OVx -K^ > 5 ^ x + ^ 

L 5j >/9^T+2 

2. Khi do f (x) > g (x) = 4 (x - 1) >/x +1 - + 5^x + 1+1 


(V5x-l+2) 2 
4. Nen f(x)>0Vxe|^l;^j(dpcm). Xong! 
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Chuyen de chung mink bat dang thuc mot him 


Huang din 

Bai nay nhin hinh thuc kha khung bo, trong co ve roi rim nhung kha la don gian. 

1. Dau tien ta thay co qua nhieu can trong bai, dieu nay lam ta nay ra y tudng danh 
gia bdt 1 can di de dua ve dang don gian hon. 

2. Hai la bai nay la mot bai khong duqc chat cho llm vacac bieu thuc trong can 6 bac 
nhatnen nay ra y tudng danh gia vdi 1 hlng so nao do. 

3. Ba la thay trong bai co 2 phan thuc nen se thu danh gia mot em xem sao, toi se 
chon cai thu 2. 

20^/^7T 


D§ thay y9-5x + 2<4 = 


- > 5>/x + l. Luc nay bai toan chi con 2 can. Dung 


y9-5x +2 

MODE|[7l nhan thay f (x) > 1. Dieu nay chang khac nao cho ta biet phuong trinh: 

4(x-lWx + l _ j.lWx + 1 + 5^/x + l=0 co nghiem kep. Ma may man thay ta lai rut 
V5x-1 +2 

dupe yjx + l ra, luc nay chi la giai phuong trinh 1 can co nghiem kep x = ^ (tu tim nhe) 

va 1 nghiem x = 1 (khong quan tarn) qua d§ dang, su dung lien hop ngupc hoac chia 
can cho nhanh la se ra! 

__ 20xJx+T ,_ (x-l)(l-2>/5x-l) Vx + 1 

Tadupc: 4(x-l)Vx + l——- + 5%/x + 1 = -—- 2. - >0 


V5x-l+2 
Vay bai toan da dupe giai quyet! 


(>/5^I+2) 


Bai 5: Chung minh rang: 


, ( s. 2 r- 5 x 2 -5x+10 2x + 6 nw r ^ \ 

f (x) = x +5-.--€Lr : -^ ->0Vxe[-2;+oo) 

v ; _ Jx+7 + 3 Vx+2+2_ L ; 


Giai 

Huong lam vln nhu bai trude, ta se danh gia 2 cai mlu dupe: -Jx + 7 + 3 > %/5 +3 > 5 
va *Jx + 2 + 2>2 . 

ci \ i \ 2 c 5x 2 -5x +10 2x + 6 

Khido: f(x)>g(x) = x +5-= 0 

Nen f(x)>g(x) = 0Vxe[-2;4oo) (dpcm). Xong! 


Huong dan 

Bai nay khong co cai gi de noi het, trong can chua da thuc bac nhat nen ta se danh gia 
vdi 1 hang so nao do va la xong! 

Ngoai ra neu thich DAC thi cu viec dung thu nhe! Ngoai each nay ra con co mot each 
khac. 

, 'f , 5 (x 2 -x + 2)^ ( 2(x + 3) 

Taco: f(x) = x 2 -x + 2—-- + x + 3— . ^ 2 

V } [ Vx + 7 + 3 J ^ Jx + 2+2 

= (x 2 —x+2)fl— 7 5 l + (x + 3)fl- 2 

V \ *Jx+7 +3 J K \ yfx + 2 + 2 

Den day dua vao dieu kien tu giai thich nhe! 


■HI 
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Chuyen de chung minh bat dang thicc mot him 


Bai 6: Chung minh rang: 

f(x) = 2>/3 


x—1 




>OVxe 


[H 


Nhan thay 


Khido f(x)>^ 7 i-^ + 2V3=0 

V3 v3 

6 IT 

Vay ta co dieu phai chung minh. 


Giai 


nghich bien tren j 

>] 

- J dong bien tren 

[H 


V3 


Huang dan 

• Bai nay khong co gi phai ban ca. Do duoi miu dang co can chua da thuc bac nhat nen 
ta se danh gia tung can voi mot hang so, neu khong danh gia dupe nhu vay thi dung 
DAC khong co gi kho ca. 

• C) tren toi trinh bay hoi tat, dang le phai co phan chung minh dao ham mang 1 dau 
nua, nhurig thoi thoi gian co han mong thong cam . 


Bai 7: Chung minh ring: 


4 -2x 3 +3x 2 +6x + 7-(x-2)V2x + 5-(x + l)V4x + 2 >0Vx>-— 


Giai 


Voi x > 2 ta co 2 bo de sau (tu chung minh nhe): < 


^ ^ .Khi do ta co: 


V4x + 2 < — x h— 
4 5 


,/ x 4 „ 3 9 2 16 nn ( 2 6 V l( 4 Y 427 n 

f(x)>x -2x-x + — x + 9,9= x -x-- +— x + - +->0 

W 10 5 { 5) 2^ 5 J 50 

T 1 ^ fV2x + 5>2 

Voi xe —;2 ta co:< _ .Khido: 

L 2 J [V4x + 2<4 

f (x) > x 4 -2x 3 +3x 2 +7 = x 2 (x-1) 2 +2x 2 +7 >0 

Vay bai toan da dupe giai quyet! 

Nhan xet. 

C) tren toi co neu len 2 bo de ma nhieu ngudi doc se chang hieu dupe kiem dau ra. Sau 
day toi xin trinh bay cac buoc lam. 
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Chuyen de chung mink bat dang thuc mot him 

1. D§ kiem tra thay f (x) > 0 nen no se co gia tri nho nhat, viec cua ta la tim dupe khi x 
bSng bao nhieu thi dat cue tieu. Ro rang nghiem cua phuong trinh f'(x) = 0 chlnh la 


gia tri can tim do do ta se giai phuong trinh f'(x) = 0, ta dupe: 

f' (x) = 4x 3 - 6x 2 + 6x + 6 - 3x + 3 _ - 6x + 4 = 0 <=> x = x n = -0,3100436394 


V2x + 5 V4x + 2 


2. Viec lam tiep theo la tim nhan tu chua nghiem x = x 0 , ta se dung phim —[] 

dx 


_ a = -—(V2 x + 5) 

tu co dang v2x + 5 + ax + b. Voi < dx v / I X=X() . Do ket qua le nen ta se tim 

[b = -^2x 0 +5-a 

mot so gan no va phai dep va thay vao phuong trinh dau phai thoa man. Voi 11 do do 


chon 


1 

a = — 
2 

b =-«' 

4 


Tuong tu cho can con lai ta duoc nhan tu y4x + 2 < — x + —. 

4 5 


3. De y thay 


i - 1 9 

/2x + 5<-x + - 
2 4 

n - T 9 8' 

v/4x + 2 < — x H— 
4 5 


ma f (x) > Onen can chia lam 2 truong hop moi danh gia 


dupe . Den do chi viec danh gia phuong trinh bac 4 la xong!. 


Bai8: Chungminhrang: f (x) = — p X + 4 -h 3x + 4 - 2>0Vxe[>/3;+oo) 

_ W -JxT^+l JS+5+3 _ 1 [ 


Giai 

T . I2 „ 4 ,3 -28x 2 + 144x -189 r R . \ 

Taco: yx -3- — x + — = —— , --<0Vxe y3;+aol 


3 2 6[6^3+Sx-3) 


Khi do: 


x x + 1 + 2x + l 2 (12-10x)Vx 2 +5 +16x 2 — 28x + 33 

X > | x _| + i + Vx 2 +5 + 3 (8x-3)(a/x 2 +5+3) 

• De y thay : 

1. (12 - lOx) Vx 2 +5 + 16x 2 - 28x + 33 


= ^2>/x 2 +5-|x-lj +Wx 2 +5 + ^x 2 - 33x + 12 

2. 16Vx 2 +5 + — x 2 -33x + 12>— fx- —) + —>0Vx 

4 4 ^ 23 J 23 

3. Vay f(x)>0 
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Chuyen de chung minh bat dang thicc mot him 


Huang din 

Dau tien ta se tim diem rai cua bai toan chinh la nghiem cua dao ham. Ta co: 
\Jx 2 - 3-x-3 6>/x 2 + 5 - x + 10 


f'( x ) = 


7x 2 -3(Vx 2 -3+l) Vx 2 +5(Vx 2 +5 + 3) 


= 0«x = A = 2,677764402 


Tim 2 nhan tu chua diem rai bang each su dung phim — [] 

dx 


Ta se dua ve 1 can va su 


dung nhan tu lien quan toi yfx 2 -3 vi dieu kien gin chat voi con can nay. Nhan tu co 
dang nhu giai phuong trinh vo ty la \Jx 2 -3 + ax + b. 


Ix=a . Ap dung vao bai ta co a =-yx 2 - 3 

dx V '\ 


= -1.311...* —. 
, 3 


+ Ta co <! *^x 

[b*-(^W 

Von di co the lay em - — la vi ta dang can mot so dep de tien bien doi va day cung la bai 

toan chat nhung khong phai chat xit co do f (A) = 0,188421028. Ngoai neu thich lam chat 
, , -13 -59 

nua ta co the lay la a =-;a =-... Doi voi bai chat hon nua thi ta can phai lam nhu 

y 10 4 ' F 

vay chu con bai nay thi khong can, chi vay la du! 

+ Co tiep b = -^f (x) +axj = 1.528191379* ^. Luc nay nhan thay la \jx 2 -3 

dung chieu ta can do bai toan can chung minh Ion hon 0 va tu dang Ion hon 0. Neu nhan 
tu chua dung nhu ta can thi ta can phai lam tron he so tu do lam sao cho dung chieu dau 
chung ta can. 

2 

• Den day moi chi di qua — chang duong, con mot phan nua la chung minh phan sau 
chua mot can Ion hon 0 bang SOS. 

• Tim diem roi cua bieu thuc g(x) = (12-10 x)Vx 2 +5 +16x 2 -28x + 33. Ta co: 


S'( x ) : 


(32x - 28) Vx 2 +5 - 20x 2 + 12x - 50 
yjx 2 +5 


0 <z=>x = x 0 = 1,961407277 


Nhan thay ta can tim nhan tu co dang |Vx 2 +5 + ax + bj =2ax>/x 2 + 5 + ...Dlng truoc 

dang co -lOxVx 2 +5 nen tim a thoa man khi ta lay g(x) ~{^Jx 2 +5 +ax + bj phai triet 

34 

tieu dupe -lOx. Voi li do tren ta se chon a = -5=>b* —. Tu do co nhan tu la 


/x 2 + 5 - 5x + — j . Nhung tuy nhien nhan tu chua thoa man do thay vao bi am va ta 
nang he so truoc can len 2. Voi each lam tuong tu ta co nhan tu se la 
2^Jx 2 +5 - ^ x -1 j . Den day khong con gi phai ban nhe! 
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Chuyen de chung minh bat dang thuc mot him 
Bai 9: Chung minh rang: f (x) = \jx 4 +1 - \jx 2 + 3x + l - V2x + 10 vo nghiem. 
_ Bui The Viet 

Giai 

• Dung Casio nhan thay f (x) > OVx e |"-5; ^ 2^ j ^ < G \ ^2^ ' + °° 

• Truong hop 1: Xet x e |^-5; 

1. Deythay: 


¥ 


Vx 4 +1 + x > & + x = OVx e |-5; ^ 


-5(x + 3) 2 


«—- 3 7 

-vx'+3x + l—x — = , „ 

2 2 4f-Vx 2 +3x + l+-x + - 


-3 S 


-V2x + 10+|x + | = ^(V2x + 10-2) 2 >0Vxe^-5; 3 


2. Do do f(x)>-x + — x + — x-— = 0 

v ’ 2 2 2 2 


Truong hop 2: xe 


-3+-n/5 


1. Dey thay ^x 4 +l-Vx 2 +l = - 


/x 4 +lWx 2 +l Ux 4 +1 + X 2 +1 


f (x)<Vx 2 +1 --v/x 2 +3x + l - 


/2x+W - ~ 5 ^ ~ 10 ~ 2 V 2 + 3x +1 V2 xjK 10 < p 


Vx 2 +1 + -s/x 2 + 3x +1 + V2x +10 
Vay phuong trinh f (x) = 0 vo nghiem. (dpcm). Xong! 


Huang dan 

Bai nay phuong phap giong het voi bai 4. Ta cung se di tim diem roi cua bai toan. 


Do thay f (x) luon duong tren -5; 




va luon am tren 


-3 + J5 m 


+00 nen ta se 


chia lam 2 truong hop. 

• Dbi voi truong hop 1 thi khong co gi phai ban, nhung truong hop 2 thi co dieu phai 
chu y! 

• Do tren |~ thi ta se khong tim dupe nghiem cua dao ham hay luc nay ham 

nghich bien, nen ta se khong di chung minh dao ham am ma se quy ve danh gia 
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Chuyen de chung minh bat dang thuc mot him 


\Jx i +1 voi mot g(x) nao do. Cai nay hoi kho nhung chiu de y 


„ | %/x 4 +1 > x 


Neu nhu 


yjx +1 >x 

%/x 4 + 1 < \]x 2 + 1 thi thay vao thay thoa man. Vay ta se di chung minh 
yjx* + 1 < yjx 2 +1, day khong phai 1 cau kho, toi cung da chung minh roi. Khi do chi 
viec lien hop len la co dieu can chung minh. 


Bai 10: Chung minh rang: 

f (x) = 


f x 2 +l+l yjx 2 -3+ 3 3 


X “ 3 + ?-^>0Vxe[>/3; + oo) 


Truong hop 1: Xet x e | \/3 ,; 3 J. 


1. De y thay: 


2. Khi do: 


Vx 2 + l-x-\m 


2 yjx 2 +1 +X + - 
2 


< OVx e ^>/3;3 


/x 2 - 3 - 2x + 3 = 


-3(x-2) 2 
Vx 2 - 3+2x-3 


<0Vxe[>/3;3 


w s x + 1 3-x X 11 (2x 2 -14x + 9Wx 2 +1+8x 2 -8x + 9 

(x)> ^| + ^ + 3'T = 6x(^ + l) 

3. De y tiep: 

+ 2x 2 - 14x+9 < OVx e [>/3; 3] ^ (2x 2 - 14x+9) Vx 2 +1 - 8x 2 + 8x - 9 < 0 
+ Nhan lien hop ta dupe: 


c 2 - 108x 


>fx- 21 T 

7299 

1 44 j 

88 


4. Nen (2x 2 -14x + 9)Vx 2 +l+8x 2 -8x + 9>0 
Truong hop 2: Xet x e [3; +00). 

1. Nhan thay y/x 2 - 3 + 3 > 5 

n t^i • r/ \ x + 1 3-x x 11 (4x-37)Vx 2 +1 + 34x-7 

2. Khi do f (x) > , — +-+-= ^- . —r- 

Vx 2 +1+1 5 3 6 30(Vx 2 +l + l) 

_ r \ /. nrn —7 04 1-7 ,/ \ 34yjx 2 +1+ 8x 2 -37x + 4 

3. Dat g(x) = (4x-37)yx 2 +1 +34x-7 =>g'(x) =- . -. 
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Chuyen de chung minh bat dang thicc mot him 


sfx-A) 

)ey thay g'(x)> —- 16 j ^ _>p j 


4. De y thay g'(x) > — - 10 7 JZ -_ > q n £ n g ( x ) cJong bien tren \ V3; + 00 ]. Suy ra 

yx 2 +1 L ’ 

g(x)>g(V3)« 15,9430585 > 0. 

Vay f(x)>0Vxe|^>/3;+ooj. 


ai 11: Chung minh rang: f (x) = ^ J 1 -— > OVx e [V2;+co) 

y ’ ^+2 a / x 2 ^-^+1 7 ) 


Bui The Viet 


D§ nhan thay yx 2 --! < x. Khi do ta luon co: 


{( w x + 1 | 2x + l 19 _ (-12x-3l)>/x 2 -2 +14x 2 +23x-17 
X > x+2 + 7?35 +1 7“ 7(x + 2)(V?^ + l) 


De y thay: 

2 > 

lit 25 

2. ^-1.123x + 0.722 = -0-26H29x 2 + 1.621612x-2.521284 


1. g(x) = ^to-^x] + ^x 2 + 23x-^-31^ 
6V ' 111 25 J 275 11 


yx -2 +1.123x-0.722 


3. Khi do: 


523 x 2 + 23x- 3 ^-31^> 523 
275 11 275 

4. Vay bai toan da duoc giai quyet! 


.. + 23x - — - 31 Vx 2 -2 > — x 2 + 23x - — - 31 (I.123x -0.422) > 0 
275 11 275 11 v ; 


Bai 12: Chung minh rang: 


4(x + l) 3(x-2) 2 rV2 4 

f(x) = -p ^ ’ + . v 2 —x—> OVx e — 

Vx 2 + 2 + 3 Vx 2 + 4+8 5 L 2 5 


Nguyen Minh Tuan 


De y thay: 

19 731 ——— x 2 - 1.40448x + 

1. V?7I-^x-^= 2500- 15625 >QVx # 

50 125 /XV, 19 , 231 2 5 


yx +4 + — xi— 

50 125 

g(x) 


>/2 .4 


2. Khidof(x)> 


475x 2 + 24890x +11968 - (475x 2 + 8750x +12421) Vx 2 + 2 


5(95x + 2462)(Vx 2 +2+3) 
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Chuyen de chung minh bat dang thicc mot him 


3. Co g'(x) = 950x +24890 

30 


1424x 3 + 17500x + 14324x +17500 


4. Nhan thay 


& 


in v(x) = v — *25561,75144 


( 4 


maxu(x) = u - *25165,00167 < min v(x) 

[14] W [ll 


5. Nen g (x) dong bien tren \ —; — I. 


2 5 


VT 


6. Tudoco g(x)>g — =2.957051285 >0^f(x)>0Vxe —. 


y/2'4 


Bai 13: Chung minh rang: 

f (x) = - 


f8x + 5 + x + 2 >/6x + 2 + x +1 


■H- 


Nguyen Minh Tuan 


• Truong hop 1: Xet x > 1 

i T/u■ A' c( \ x 3 + 5x + 4 + 3y/Sx + 5 nw \ 

1. Khi do f (x) >- , ->0Vxe(l;+oo) 


V8x + 5 + x + 2 
• Truong hop 2: Xet x e 1 

f>/8x + 5 + x + 2 > 3 
1. Khi do \ m __ 2 


6x + 2 + x + l> — 
3 


2. Nen ta co: 


w v x 3 -l 3(2x-l) . 2x 3 + 18x + 7 

f (x) >-+ —-1 + 3 =-— 

w 3 2 6 

Truong hop 3: Xet x <= ^ ; 1 j 

\/6x + 2 + x + l < 5 
\/8x + 5 + x + 2 > 5.5 

„ r/ \ 2 ( x3_1 ) 2x-l . 10x 3 + 22x +144 nw 

2. Nen f(x)> —- - + -+ 3 =->0Vxe 

W 11 5 55 

• Vay bai toan da dupe giai quyet! 


21 4 “fi * 7 25 


[H 
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Chuyen de chung mink bat dang thicc mot him 


Vi du 14: Giai phuong trinh: 9x 4 - 32x 2 + 5 +18y4-3x = 0 


La Duy Tien 


Ta co: 


1 -32x 2 

00 

+ 

LO 

+ 

6 -i)[ 

54 

_>/4-3x+l 

_ x = 1 


f(x) = 

54 

>/4-3x+l 


Giai 


- 9x - 9x + 23x + 23 = 0 


- 9x 3 - 9x 2 + 23x + 23 = 0 (*) 

j u [-1; +oo) thi ta thay f (x) > 0. 

2. Xet x e | ——'-1 , ta co bo de sau: V4-3x < — x + — (ban doc tu chung minh). 


Giai (*): 

1. D§ dang nhan thay voi x e | -oo; - 


54 


-45x 4 - 477x 3 - 317x 2 + 1219x +1644 


>0 


f (x) > j ———[9 ~ 9x 3 _ 9x 2 + 23x + 23 = 

—x+l+— 

2 5 

Vay PT <=> x = 1. 

Nhan xet 

Cau nay mac du mSu chua can 6 bac nhat nhung ta khong the danh gia dupe do 
lim >/4-3x = +qo . Vi the ta se dua ve bai toan giong voi bai 4. 

Khi ta dao ham tim diem roi thi se tim dupe 3 nghiem, nhieu ban se khong biet chon 
diem roi nao cho phu hop. Vay khi gap nhung truong hop the nay thi ta se thi 3 
nghiem cua f '(x) vao, nghiem nao lam f (x) min thi ta se chon diem roi do. 

Thu 2 voi viec tim nhan tu, ta co diem roi la x = x (| = —1,350561897 khi thay vao 
1 


a/4-3x — x thi se dupe ket qua la 3.512830189 va neu ai lay la 3.5 thi bai toan se sai 
- - 17 

do V4-3x - -x-->0 se ngupc chieu voi bai toan. Neu lay khoang 3,6;3,7 thi vSn 
chua dupe do se bi duong 6 mot vai gia tri. Mat khac bai nay khong dupe chat cho l&m 

19 

nen ta se lay han len — va kiem tra Mng MODE 7 co the thay luon am va thay vao 
thay f (x) > 0 cho nen day la nhan tu can tim. Ban doc co the lay mot so khac dep hon! 
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Chuyen de chung mink bat dang thuc mot him 


Viec chung minh g(x) = -45x 4 5 -477x 3 -317x 2 +1219x + 1644 > 0 nhin co ve kho nhung 
rat d§, ta se tach nhu sau: g(x) = x 3 (^5x- 477)- 317x 2 +1219x +1644, co the thay 
x 3 <0 

• -45x - 477 < 0 
-317x 2 +1219x + 1644 > 0 
Tu do suy ra g (x) > 0. Va the la het bai! 


rSng voi xe| -^^-'-1 | thi 


Bai 15: Giai phuong trinh: 


1 1 


x 2 -l 


-v/2x + 3 yfx + 4 Vx 2 -2x + 5-1 


Giai 

Do x = 1 la nghiem cua phuong trinh nen ta tien hanh lien hop. 


\/2x + 3 >/x + 4 yjx 2 -2x + 5 -1 

Vx + 4 - *Jlx + 3 _ x 2 -1 


•s/2x + 3-s/x + 4 -n/x 2 — 2x + 5 — 1 

«(x-l) 

"x = 0 
« f(x) = 


x + 1 

1 

Vx 2 -2x + 5-1 - 

s/2x + 3n/x + 4 ^n/2x + 3 + n/x + 4 j 


yjx~ — 2x + 5—1 V2x + 3-\/x + 4 ^-\/2x + 3 + *\/x + 4j 


= 0 


• Xet x e [-1; +oo] . Ta co: yjx 2 -2x+5 - 1 = ( x -Q Jjj— > q . Nen bai toan luon dung. 

L J Vx 2 -2x + 5+1 

• Xet xe^-|;-lj. 

• De y thay: 

1. (2x + 3)Vx + 4+(x + 4)>/2x + 3<(2x + 3)Vx + 4+3 

^ — 2x + 5 + (2x + 5x + 3) -v/x 4 - 4 + 3x + 2 
(Vx 2 -2x + 5-l)((2x + 3)^+4+3) 

3. Vx 2 - 2x + 5 + (2x 2 +5x + 3)Vx + 4 + 3x + 2 >(2x + 3)^ + (x + l)>/x + 4 j 


2. Khi do f (x) > - 


4. u'(x) = -^i=L>0 nen u(x) dongbientren =>u(x)>u^--|j = ^ ^^ >0 

5. Vay bai toan da dupe giai quyet! 
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Chuyen de chung minh hat dang thuc mot him 

Bai 16: Chung minh rang: 


f (x) = x\fx + 2 + 3xVx 4 + x 3 +x 2 +x + l- „ 

J(3x 6 +3x 5 +3x 4 +3x 2 + x + 2)(x 2 + 3) <0Vx>l 

Dien dan k2pi.net 


Giai 


y = >/x + 2(y>>/3) 
z = Vx 4 + x 3 + x 2 + x +1 (z > *J5 j 
• Khi do: 


• Dat 


f (x) = xy + 3xz - J(3x 2 z 2 +y 2 )(x 2 +3) = 


-3(y-^) ; 

xy + 3xz + a J(3x 2 z 2 + y 2 )(x 2 +3) 


x 8 + x 7 + x 6 + x 5 + x 4 - x - 2 


• De y thay: 

1. Vx + 2-x 2 \/x 4 +x 3 +x 2 +x + l - - - f 

Vx + 2 +x 2 yx 4 +x 3 + x 2 +x + l 

2. g(x) = (x-l) 8 +9(x-l) 7 +36(x-l) 6 +84(x-l) 5 +126(x-l) 4 
+125 (x-1) 3 +80(x-l) 2 +29(x-l) + 2 >0 

3. Nen g (x) > OVx > 1. Vay dau " =" khong the xay ra. 

4. Vay bai toan da dupe giai quyet! 


Vi du 17: Giai he phuong trinh: < 

fzx+l |4(x 2 +x+l) 
y i y 2 +3 1 j 


[x 3 (3y-ll) = 2 - ,/(xy-x+2)x (2) 


Giai 

DKXD: 2x 2 y + l>0; xe[-l;l]; l-2x 2 y>0 
Ta co: 

2x + l y 




Xet f(t) lientuctren M. Co f'(t) 


a /(2x + l) 2 +3 Vy 2 +3 

3 


>f(2x + l) = f(y) 


(t 2 + 3)Vt 2 +3 
Khi do phuong trinh f (2x +1) = f (y) o y = 2x +1 
The vao phuong trinh (2) ta dupe: 6x 4 -8x 3 = 2-^2x 2 +2^ 
Dat f (x) = 6x 4 -8x 3 - 2 + ^2x 2 +2) 

• De y thay: 

1. f (x) = 5sllx 2 + 2 + 5x 4 - 8x 3 + x 2 - ^ + j^2x 2 + 2 + x 2 -1 j 


> OVt. Nen f (t) dong bien tren | 
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Chuyen de chung minh bat dang thuc mot him 

= g( x ) + ^2x 2 +2+x 2 -|j 
2. g'(x) = x *2— + 20x 2 -24x + 2 I = x.h(x). , 1 

V ' l^/2x I T2 J K 1 ^/27T2 

a Ulf ^ _ 120x 3 -96x 2 + 84x-48 _ v(x) 

(X)= 

4. v 1 (x) = 360^x - ^ j + > 0. Suy ra phuong trinh h 1 (x) = 0 co toi da 1 nghiem la 


x = x 0 


67S4 

[2338848 

125 \ 

625 


J6784 
+ V 125 

6 


[2338848 

625 


=^minh(x) = h(x 0 )«1.31>0. Khi do phuong trinh g'(x) = 0<=>x = 0(h(x)>0). 

{ lim g(x) = +oo 

-25 + 20n/ 2 =>g(x)>0VxeM=>f(x)>0. 

g(0) =--->0 

• Vay bai toan da dupe giai quyet! 


Bai 18: Chung minh rang: 

f(x) = x 2 -x + 4- 


V3x 2 -2x + 3+2 ^3x + l + 2 " 




Taco: (^3x 2 -2x + 3)' = 0<=> 
Khi do: 


Giai 

6x-2 


— . = - 0 <=> x = — . Suy ra \j3x 2 - 2x + 3 > —. 

2 \j3x 2 -2x + 3 3 2 


f ( x ) > x 2 - x + 4 
De y thay: 


6x + 2 6 (7x 2 -13x + 26)^x + 1+14x 2 -26x + 10 

7 >/3x + l+2 7(V3x + l+2) 


+) Voi x 


■[-H 


4x -26x + 10 >0 

thi f -io\ 2 ccq . Do do co dieu phai chung minh. 

7x 2 -13x + 26 = 7 x-— + —>0 
14 J 28 


+) Voi x > 0 thi: (7x 2 - 13x + 26) V3x + 1 > 7x 2 - 13x 
• Vay bai toan da dupe giai quyet hoan toan! 



>0 
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Chuyen de chung minh bat dang thicc mot him 


Bai 19: Chung minh rang: 

, x 2 (x 2 -x-l) 

f (x)= 1 1 


4(x 2 +x + l) 


Vx 4 -x 2 + 4+x 2 -x + 2 sjx 1 + 20x 2 + 4 + x 2 + 2x + 2 


-x 2 +2x<0Vx>0 


Nguyen Minh Tuan 


Giai 

k/x 4 +20x 2 + 4 <8 


Voi xe + I ^ x 4 _ x 2 +4 < 3 

L J L, 2 ^ n 


, 2(x 2 -x-l) 4(x 2 +x + l) , 

Khido: f(x)<-^- 2 -i- J —x 2 +2x 

K ’ x 2 - x + 5 x 2 +2x + 10 


- x ‘[ x -|) ~ x4 ~ 12x2 [ x ~I] ~I x2 ~ 38 [ x ~l) ~ 620 

(x 2 -x + 5)(x 2 +2x + 10) 


<0 


Voi x> 


I + a/5 _ 


n—2 r 

Vx -x +4 > — 

5 

Vx 4 + 20 x 2 +4 < x 2 + 5x - — 
4 


Khido: 


, , 2(x 2 -x-l) 4 x 2 +x + l) 

f ( x )<--24 -3 _X +2x 

x 2 -x + — 2x 2 + 7x-- 

5 4 

_ -40(x-l) 6 -260(x-l) 5 -537(x-l) 4 -76l(x-l) 3 -389(x-l) 2 -28l(x-l)-690 
~ (5x 2 -5x + 24)(8x 2 +28x-3) 

• Vay bai toan da duoc giai quyet! 

Nhan xet 

Nhieu ban se dat ra cau hoi vi sao lai danh 
gia duoc Vx 4 + 20x 2 +4 < x 2 + 5x - ^. Don 
gian vi: 

+ Ta dang can dua ve chung minh 

a/x 4 + 20x 2 + 4 < x 2 + ax + b voi x > ^ + de 
2 

dua ve phuong trinh da thuc. Lai co a 2 > 20 
nen se lay 5. 

+ Do ham dang nghich bien nen diem roi se 
la x = ^ 4 ^ . Co the kiem tra blng Mode 7 
hoac co do thi cua ham y = f (x) nhu sau: 


<0 
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Chuyen de chung mink bat dang thuc mot him 


Co the thay diem dang ndm 6 phan di xuong cua do thi nen f(x) se 


nghich bien. Do do nhan tu la Vx 4 +20x 2 + 4 < x 2 + 5x - —. Phan con lai khong phai noi 


Bai 20: Giai phuang trinh: -x 5 -5x 4 -2x 3 +2x 2 -4x-8 + (x 4 +1 )>/x 6 -x + 2 =0 
_ Nguyen Mink Tuan 


-x 5 -5x 4 -2x 3 + 2x 2 -4x-8 + (x 4 + l)Vx 6 -x + 2 = 0 

<=> (x + l)(x-2)(x 3 + 2) + (x 4 + l)^Vx 6 - x + 2 -2x-4j = 0 

. w N (x 4 +l)(x + l)(x-2)(x 4 +x 3 + 3x 2 +5x + 7) 

<=> (x + l)(x-2)(x 3 +2) + -- A -^ = 0 

yx 6 -x + 2+2x + 4 

(x 4 +l)(x 4 +x 3 +3x 2 +5x + 7) 


>(x + l)(x-2) A Ti T- ■ - 

v A ' Vx 6 -x + 2+2X + 4 

(x+l)(x-2) = 0ox—lvx = 2 

„ (x 4 +l)(x 4 +x 3 +3x 2 + 5x + 7) 

f (x) = x 3 +2 + -- V -^ = 0 

yx 6 -x + 2+2x + 4 


Dat g(x) = x 6 -x+2=>g'(x) = 6x 5 -l = 0<=>x= g'(x) doi dau khi qua ^ 1 

g(x) dat cue tieu tai sjl g( x ) > gj^s^J «1,41 > 0. 

Dat h(x) = >/x 6 -x + 2+2x + 4. 


1. Voi x>-2=>h(x)>0. 

2. Voi x < -2 => \/x 6 - x + 2 > = -x 3 =^>h(x)>x(-x 2 + 2)>0 

• Khi do co: 


x x 3 + 2 + (x 3 +2)(2x + 4) + x 4 +x 3 +3x 2 +5x + 7 

f (x) >-i- [ ’ - 

Vx 6 -x + 2 +2x + 4 

3(x 2 +x-0,75) 2 + 9 (x + 1,5) 2 + 83 

= —- 2 -li>o 

yx 6 - x + 2+2x + 4 
• Vay bai toan da dupe giai quyet! 
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Chuyen de chung mink bat dang thuc mot him 


Bai 21: Giai phuang trinh: 1 + x-y/x 2 +1 > sjx 2 - x + 1 ^1 + six 2 -x + 2 j 

_ Be thi thu THPT Quoc Gia 2016 - Anh Son 2 - Nghe An. 


Giai 


Ta co: 


1 + xVx 2 +1 > sjx 2 - x +1 |l + Vx 2 - x + 2 j 

<^> 1 - yjx 2 -x + 1 + Xsjx 2 +1 - \Jx 2 - X +1 -y/x 2 - X + 2 > 0 
(x-l)(2x 2 -x + 2) 


>(*-!) 


1 + Vx 2 - x + 1 x-y/x 2 +1 + six 2 -x + lslx 2 -x + 2 ' 
lx 2 -x + 2 x 


>0 


LxVx 2 +1 +slx 2 -X+lVx 2 -x+2 1 + slx 2 -x+1 J 
De y thay: 1 + xslx 2 +1 > sjx 2 - x + 1 ^1 + six 2 -x + 2 j > > 0 => x > 0 

Khi do ta co: 

2x 2 - x + 2 


g( x ) = 


r/ \ ^X A -f- Z. 

f(x) = — - -=-l 

X-y/x 2 +1 +^(x 2 -X + l)(x 2 -X + 2) 

2x 2 -x + 2-xsjx 2 +1 -^(x 2 -x + l)(x 2 -x + 2) 

x-y/x 2 +1 + ^(x 2 -x + l)(x 2 -x + 2) 

2x 2 -x + 2-x-y/x 2 +1 -.^(x 2 - x + l)(x 2 -x + 2) 

x>/x 2 +1 + A /(x 2 - x + l)(x 2 - x + 2) 

2x 2 -2x + 3-2^(x 2 -x + l)(x 2 -x + 2) 

x>/x 2 +1 +^(x 2 -x + l)(x 2 - x + 2) 

_1_ v 

(2x 2 - 2x + 3 + 2^(x 2 - x + l)(x 2 - x + 2) j |xVx 2 +l+^(x 2 -x + l)(x 2 - x + 2)j 


• Lai co: 
1 . 1 - 


sjx 2 -x + 1 + 1- 


1 + sjx 2 - x + 1 l + -\/x 2 -x + 1 

2. Xet bai phuang truth: six 2 -x + 1 +l-x>0 

- Voi x < 1 => bat phuang trinh luon dung. 

- Voi x>l ta co: sjx 2 -x+1 + l- x>0<»x>0 luon dung. 


3. Do do 1-- 


1 + slx 2 - x + 1 
Vay bai toan da duoc giai quyet! 
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Chuyen de chung minh bat dang thuc mot him 


Bai 22: Cho 3 so a,b,c >0. Chung mirth ring: 3 (a 3 +b 3 + c 3 ) + 2abc > 11, 



If a 2 +b 2 +c 2 ) 

3 

i 3 J 


Chung minh 


Dat f(a,b,c) = 3(a 3 +b 3 + c 2 ) + 2abc-ll^ 

i tong q 
f (a,b /C 


a 2 + b 2 + c 2 


. Do f (a,b,c) la ham thuan nhat bac 3, 


nen khong mat tmh tong quat ta chuan hoa a 2 + b 2 + c 2 = 3 va gia sir a = min {a, b, c}. Khi do 
ta can chung minh f (a, b, c) = 3 (a 3 + b 3 + c 3 ) + 2abc -11 > 0 


Dat f 


’-^j = 3^a 3 +2^-^j J + a(b 2 +c 2 )-ll. Ta co: 

f(a.b.c)-f^^^^^^j = ^3(2(b 3 +c 3 )-(b 2 +c 2 ) > |2(b 2 +c 2 ))-a(b-c) 2 ] 

= ^ [ 3 (V 2 ( b2 +c2 ) _b_c )(( b + c )'\/^T^" + c 2 ) +2bcj-a(b-c) 2 J 
3 |(b + c)^2(b 2 + c 2 ) + 2bc j 
^2 (b 2 + c 2 ) + b + c 


= 2 '( b “ c ) 


Do a = min{a,b,c} nen ^ ' 2 ' ta can P b ^i chung minh duqc: 

3f(b + c)J2(b 2 +c 2 ) + 2bc) 

g(a,b,c) = —— , V ---£-a>0 

^2(b 2 +c 2 ) +b + c 

3 |(b + c) ^2 (b 2 + c 2 ) + 2bc j 3((b + c)^2(b 2 +c 2 )+2bc) 

^2(b 2 +c 2 ) + b + c _ ^2(b 2 +c 2 )+b + c 

(3b + 3c-l)^2(b 2 + c 2 ) + 6bc-b-c 5^2(b 2 +c 2 )-b-c + 6bc 
^2(b 2 +c 2 )+b + c ^2(b 2 +c 2 )+b + c 

f _ ( b ~ c ) 2 +6bc 

^2 (b 2 + c 2 ) - b - c + 6bc ^2 (b 2 + c 2 ) + b + c 

^2(b 2 + c 2 ) + b + c ^2(b 2 +c 2 ) + b + c 

Vay f(a,b,c)>fj^a /< ^^ /< ^ 


fb 2 +c 2 _ f 3 -a 2 3-a 2 

2 \ a,) i 2 1 2 


Taco: f a,MM =3 a 3 +2 LH + 2a.^-ll 

V 2 V 2 v 2 2 
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Chuyen de chung mink bat dang thuc mot him 


f(a,t,t)*0o3|a' + 2 
3(V3-a : 3 


-2a.-—-—11 > 0 
2 


<=> 3a 3 h --ha(3-a 2 )-11 ^ 0 <=>- 

v2 a/2 

2 3 (a 4 + 2a 3 — 6a 2 — 14a + 23) 

o(a-l) -^ 


- + 9a-15 + (2a + 4)(a-l) 2 >0 


= 0 (*) 


^^3-a 2 ) 3 +(5-3a)^J 

Dat g (a) = (2a + 4) [^2 ( a/ 3 - a 2 )' + 2 (5 -3a)j -3(a 4 +2a 3 -6a 2 -14a + 23) 

= (-2a 3 - 4a 2 + 6a + 12) a/ 6-2a 2 - 3a 4 - 6a 3 + 6a 2 + 38a - 29 

rp . ,, r—T— 61 22 , _ 2 f 61 22 Y 1734 2 2684 29 _ _ 

Taco bode: a/ 6-2a >-a<=>6-2a >-a <=>-a +-a +->0 .1 

25 25 {25 25 J 625 625 625 

thay bo de dung voi a e [0; l]. 

Mat khac -2a 3 - 4a 2 + 6a +12 = 2a (l - a) (a + 3) +12 > OVa e [0; l], nen ta dupe: 
g (a) > (-2a 3 - 4a 2 + 6a +12) -1| a j - 3a 4 - 6a 3 + 6a 2 + 38a - 29 

-31a 4 - 184a 3 - 226a 2 + 1052a + 7 -31a 4 - 184a 3 + 215a 2 - 441a 2 + 1052a + 7 


25 


25 


-31a 4 -184a 3 + 215a 2 > OVa e 0;l 

r n , N 3(a 4 +2a 3 -6a 2 -14a+ 23) 

-441a 2 + 1052a + 7 > OVa e[0;l] g(a) > 0 ^ 2a + 4-^---C>0 

[^(fVW) S + (5-3a)#)>0 ^(^) + (5-3a)V2 

Vay (*) luondung => f(a / t / t)>0=>f(a / b,c)>0 

Dau "=" xay ra khi a = b = c = 1 

> Bay gicr van de dat ra la kiem dau ra cai bo de kia. De lam dupe dieu nay ta se dung tiep 
tuyen de tim ra no duoi su giup do cua CASIO. Nhung tuy nhien lam sao ta co the danh 
gia dupe a/ 6-2a 2 > ax + b khi chua co manh moi gi? De giai quyet van de nay ta se tim 
diem roi cua bat dang thuc dang can chung minh. Ta co: 


S'( a ) = 


16a 4 + 2 4a 3 -60a 2 - 72a + 36 
a/6 -2a 2 


12a 3 - 18a 2 + 12a+ 38 


Phuong trinh g'(a) = 0 co 1 nghiem la : 

X = A = 0,919459592 

Bay gio ta can danh gia dupe bieu thuc truoc can la 
-2a 3 - 4a 2 + 6a +12. D§ thay r&ng: 

-2a 3 -4a 2 +6a + 12 = a(l-a)(a + 3) + 12 > 0 


^6-2X2 

X= 0.919459592 
L-R= 0 
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Chuyen de chung minh bat dang thicc mot him 


Vay bay gia can chung minh ^6-2a 2 > ax + b . Ta se su dung phim 


fn 




2.449439743 


Ta duoc a = — (^6-2X 2 ) = -0,8858596433. Bay gio ta se lay a lam sao cho bat dang thuc 

dxV ' X , A 

khong bi danh gia qua troi va vua dong thcri la mot so huru ty dep vua de ve sau d§ danh gia 
, _22 

hon. Do do minh se lay a = -0,88 = . Bay gio can tim b,do dang can chung minh tren 

doan[0;l] nen ta se dung MODE 7 de tim ra b. MODE 7 voi ham F (X) = \j6- 2X 2 + ^ X 
tren [0;l] ta dupe: 

De y thay la >/6-2x 2 +x > 2,449489742. Bay gio 

ta se chon b la mot so huu ty vua dep vua gan so 

2,449 nhat. Ta se chon so b = 2,44 = ^, dong thoi 

thay vao bai toan ta thay nhan tu nay thoa man. Vay 

ta tim duoc nhan tu la ^6-2a 2 + —a- —. 

25 25 

Chu y rang chac may ban khi tim dupe a thi thay luon 
X = A vao de tim ra b va tim dupe b = 2,884982846, 
hien nhien la nhan tu nay la sai. Doi voi bai ma 
chung minh tren doan thi ta thuong se dung MODE 
7 de tim ra b, con nhung bai chung minh tren 
khoang 

thi ta moi dung each thay true tiep nhan tu vao, neu co thoi gian hay thu chung minh nhung 
bai sau thi se ro. Ngoai ra neu giai phuong trinh dao ham bSng 0 ma nhieu nghiem thi ta 
chon nghiem nao lam phuong trinh dau min max 


F(K) 

_ E.51SS 
D-2 E- EDS I 
D.E5 RBRlFl: 


K 

□.IS 


2.643839929 
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Chuyen de chung minh bat dang thuc mot him 

PhAn 2. PHU LUC - M0T s6 CACH CHLTNG MINH BAT dAnG 
THUG MOT BIEN KHONG CHLfA CAN 
I. PHUONG TRINH BAC 4. 

1. Su dung tinh chat tam thuc bac 2. 

Nen tang: Ta se phan tich phuong trinh ban dau thanh j^x 2 + ~^ + m j + f (x)trong do f (x) la 
mot tam thuc bac 2 luon Ion hon 0 voi moi xeR 

Vi du: Chung minh phuong trinh sau vo nghiem: x 4 + x 3 + 3x 2 + x + 7 = 0 
• Buoc 1: Dau tien ta bien doi phuong trinh theo tham so m nhu sau: 
x 4 + x 3 + 3x 2 + x + 7 = 0 


f 2 X 
> x +- + 

l 2 


+ | —-2m ]x 2 + (l-m)x + 7-m 2 =0 


Nhieu ban se dat ra cau hoi tai sao lai la x 2 + — + m. Rat don gian, khi ta khai trien bieu thuc 
x 2 + — + m se xuat hien ngay x 3 vi 2.x 2 . — = x 3 . Hieu roi chu, cac bai khac cung tach tuong 


tu dupe nhu vay, chi co dieu ta phai dua no ve dang tong quat: x 4 + 2ax 3 + bx 2 + cx + d = 0 thi 
moi tach thanh nhu tren. 

(11 


Buoc 2: Ta tinh A theo tham so m: A = (l-m) 2 -4|^— -2mJ^7-m 2 ^ 
Buoc 3: Ta thay phuong trinh ban dau vo nghiem thi phuong trinh 
|^-2mjx 2 +(l-m)x + 7-m 2 =0 


Phai vo nghiem. De phuong trinh nay vo nghiem thi <J \\ 

• Dung MODE 7 ,nhap ham sau vao may: 

F(X) = (l-X) ! -4[M-2xj(7-V) 

• Start = -10 
. End = 10 

• Step = l 

Sau do ta timcac gia tri X lam F(X)<0&^--2X>0 

Nhin vao bang ta thay rat nhieu gia tri lam F(X) < 0, nhung 
11 

tuy nhien ta phai chon lam sao cho — - 2X > 0 va do phai la 

mot gia tri be d§ rut gon. Voi li do nhu the toi se chon X = 0 
hay m = 0 

• Buoc 4: Do biet m = 0 nen phuong trinh se tro thanh: 
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Chuyen de chung minh bat dang thicc mot him 


x 4 +x 3 + 3x 2 +x + 7 = 0<»| x 2 + —1 +—fx + —1 + —= 0 
2 ) 4 l 11 J 11 


Nen phuong trinh vo nghiem! 

2. Su dung dao ham. 

Ta xet phuong trinh tong quat: x 4 + ax 3 + bx 2 + cx + d = 0 

• Buoc 1: Dao ham ve trai: f'(x) = 4x 3 + 3ax 2 + 2bx + c 

• Buoc 2: Giai phuong trinh f' (x) = 0. Neu : 

1. Phuong trinh co 1 nghiem thi day la diem roi cua bai toan. 

2. Phuong trinh co nhieu nghiem thi thu xem nghiem nao lam ve trai nho nhat 

• Buoc 3: Tim k sao cho: 

+ x 4 + ax 3 + bx 2 + cx + d - |^x 2 + ^ + kj > OVx 
+ k « -x 0 2 _ ~ x o n hat. 

Muc tieu cua phuong phap nay tuong tu nhu phuong phap 6 tren nhung co vai diem toi xru 
hon. 

• Buoc 4: Sau khi ta tim dupe k thi chi viec lay : 

x 4 +ax 3 +bx 2 +cx + d-^x 2 + ^-x + kj =mx 2 +nx + p>0Vx 

Do f(x)-g(x) = h(x) matrongdoj | | ^nen f(x)>0. The la xong bai! 


Vi du 1: Chungminhrang: f(x) = x 4 -x 2 +x + 2>OVx 


Buoc 1: Dao ham ve trai f 1 (x) = 4x 3 - 2x +1 

Buoc 2: Giai phuong trinh f '(x) = 0 <=> x = x 0 = -0..8846461771 


S Math 

j b C 

HT □ -S 

H] Math? 

Xi= 

4 

-0.88464G1771 


Buoc 3: Tim k: 


k * —x 2 -- x 0 = -0.7825988 => k = -0.8 = - - 

0 2 0 5 


• Buoc 4: Ta lay: x 4 -x 2 + x + 2-^x 2 =|x 2 + x + l,36>0Vx 
Do do phuong trinh ban dau vo nghiem! Nhanh hon chu! 


Vi du 2: Chung minh ring : f (x) = 2x 4 + x 3 - 2x 2 + x + 3 > 0 


Buoc 1: Dao ham: f '(x) = 8x 3 +3x 2 -4x + l <^>x = x 0 = -1 
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Chuyen de chung minh bat dang thicc mot him 


• Buac 2: Tim k =-x 0 2 —x 0 = — 
o 2 0 4 


• Buac3:Lay f(x)-2^x 2 + ^x-| 

= |( x + 1 ) 2+1 - Xons! 

Vi du 3: Chung minh ring: f (x) = 4x 4 

+ 2x 3 -2x 2 +x + 14>0 

• Buac 1: Daoham f 1 (x) = 16x 3 + 6x 2 -4x + l = 0<=>x = x 0 = -0,7909677904 

• Buac 2: Tim k « -x n 2 - — x n « - — 


0 2 0 2 


• Buac3:Lay f(x)-4^x 2 +|x-|j 

I 2 7 ( 4f 87 nw 

= — X H— + — >0Vx 

4[ 7j 7 


II. PHUONG TRiNH BAC 6 

Ta xet phuong trinh tong quat sau: f (x) = x 6 + ax 5 + bx 4 + cx 3 + dx 2 + ex + f = 0 
• Ta se them bat bieu there: x 3 + — x 2 + mx + n 


Lay f(x)-[^x 3 +^x 
Giai phuong trinh f'(x) = 0<=>x = x 0 thoa man mint(x) = f(x 0 ) 


- x 2 + mx + n | = | b —— - 2m | x 4 + ... 


Tim m thoa man i a 2 , thong thuong ta se cho b-2m = 1 

j b _fL_ 2m >0 * S 4 


Tim n thoa man 


x 0 + — x 0 + mx 0 + n « 0 
l x 

Khi tim dupe m,n bai toan coi nhu dupe giai quyet! 
Sau day la 2 vi du de tim hieu r5 each lam. 


Vi du 1: Chung minh rang: f (x) = x 6 - 2x 5 - x 4 + 4x 2 + 2x +1 > 0 


Ta co f 1 (x) = 6x 5 - 10x 4 - 4x 3 + 8x + 2 = 0 ^ x = x 0 = -0,25219838 


VlOX 4 -4X 3 +8X+a 


6X 5 -10X 4 -4X 3 +8;o 
X= -0.25218838 
L-R= 0 


Lay f(x)-(x 3 -x 2 +mx+n) =(-2-2m)x 4 +.. 

3 

Ta tim m thoa man -2 - 2m = 1 <=> m = — 


Lay f(x)- x 3 -x 2 —x— = x 2 —x— +—x 2 + — >0 

2 4j^4 2jl6 16 

Vay bai toan da dupegiai quyet! 
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Chuyen de chung minh bat dang thuc mot him 



• Lay f(x)-(x 3 +x 2 +mx+n) =(-3-2m)x 4 +... 

• Ta tim m thoa man -3 - 2m = 1 <=> m = -2 

• Ta tim n thoa man x 0 3 +x 0 2 -2x 0 +n»0<=>n»-^- . De y thay f(x 0 )» 11,58 >0 rat 


nhieu nen day la mot bai toan kha long leo. Do do ta co the coi n = 0 de tien rut gon 
bang may tinh. 

• Lay f(x)-(x 3 +x 2 -2x) 2 =x 4 +4x 2 +2x + 12 >0 

• Vay bai toan da ducrc giai quyet hoan toan 


hi. cAch phAn tich rieng cho hai dong mAy dac biet. 


Phucmg phdp nay chi Mu ich cho 2 ddng may VINACAL 570es PLUS II va CASIO 570VN - PLUS 


bai vi 2 ddng may nay co tinh nang tinh min max cua 1 tarn time bac 2. Doi vai may VINACAL thi ta 
se bam \ SHIFT | [6l[6l may se hien len nhu sau: 


1: Q„,r 2: LCM 
3: GCD 4:FACT 
5: 1im 6:MinMax 



0 


Cdn may CASIO VN thi tich hap trong chuc nang giai phucmg trinh bac 2. 

• Noi dung 

Phuong phap nay se dung tinh chat co ban cua tarn thuc bac 2 nhu sau:Xet tarn thuc 

f(x) = ax 2 +bx + c thi ta luon co f(x) = a x + — h -. Tuong chung don gian nhxmg lai 

2a; 4a 

giup ich kha nhieu! 

• Vi du minh hoa. 

v 3 3 

Vi du 1: Chung minh rang: f (x) = x 4 + 3x 3 + 3x 2 + — x + — > OVx 

Giai 

1. Neu quen voi phuong phap nay thi se cho ra ket qua khoang 15s . 

2. Do toi dung may VINACAL nen se khdi dong tinh nang tim min max. 

3. Nhap vao may fl] ~ =l[3]p= r3l — l, may se cho ra ket qua: 
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Chuyen de chung mink bat dang thicc mot him 



B MathT 

X-Ualue Minimum= 

3 

“2 

a Math A 

Y-Ualue Minimum= 

3 

4 

Vay ta se co x 4 + 3x 3 + 3x 2 = x 2 1 

4. Tiep tuc nhap 

3V 3x 2 

X H -+-. 

. 2 J 4 

I— 0 ta lai dupe ket qua: 

116 


a MathT 

X-Ualue Minimum= 

a Math A 

Y-Ualue Minimum= 



1 

“2 

0 


. 3x 3 3 3 1 

Vay ta se co-h — x h -= — x + — 

' y 4 4 16 4 ^ 2 


5. Vay ta dupe f (x) = x 2 [ x + ^ j ^fx + > 0. Bai toan da dupe giai quyet! 


Nhanh chu!. Day vSn la binh thuong ta se chien mot vi du tiep theo! 
Vi du 2: Chung minh rang: f (x) = x 6 - 3x 5 + 3x 4 - x 3 + 2x 2 - x + 1 > 0 


Giai 


1. Nhap 3 he so dau vao may ta se dupe ket qua: 



a MathT 

X-Ualue Minimum= 

3 

2 

a Math A 

Y-Ualue Minimum= 

3 

4 

( 3 Y 3 

Vay seco x 6 -3x 5 + 3x 4 =x 4 l x-- I + -x 4 

2. Nhap vao may 3 he so tiep theo se dupe ket qua: 


a MathT 

X-Ualue Minimum= 

2 

3 

a Math A 

Y-Ualue Minimum= 

5 

3 

3 

Vay se co — x 4 - 

3 - 2 3 2 f 2V 5 2 

-x + 2 x = — x x— +-x 

4 l 3j 3 



3. Nhap vao may 3 he so cuoi se duoc ket qua: 
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Chuyen de chung minh bat dang thuc mot him 


0 MathT 

0 Math A 

X-Ualue Minimum= 

Y-Ualue Minimum= 

3 

17 

10 

20 



Bay gid se chien not vi du cuoi cung! 

Vi du 3: Chung minh ring: f (x) = x 8 +^x 7 +3x 6 +^x 5 + ^x 4 -2x 3 +3x 2 - x + ^ >0Vx 


Giai 


Chi can bam may khoang 1 phut ta se co ket qua duoi day: 



Tu lam nhe! Cuoi cung hay thu sue voi bai sau day. 

> Chung minh: 

f (x) = x 12 + 2x u + 18x 10 - llx 9 + 18x 8 - 16x 7 + 22x 6 - 17x 5 + 31x 4 - 10x 3 + 20x 2 - lOx + 21 > 0 


2 . 


Chu y rang: 

Neu ban nao khong co 2 ddng may tren thi van co the tinh ducrc nhu tren nhrnig mat that 
gian tinh - . Nhung dung ngai nhe lam nhieu se tieh bo . 

Neu ban nao co VINACAL hay VN PLUS thi dung voi mimg, nhieu khi gap phai nhimg bai 
he so xau thi cung phai tinh tay thoi vi may tinh khong hien thf ducrc, the la bang nhau. Tieu 
bieu la bai ben tren toi cho, vui ve nhe. 


IV. CHLTNG MINH TREN KHOANG. 

Dau tien xet dang tong quat cho cac bai toan co diem roi khong chat. 

Gia su can chung minh phuong trinh f (x) = 0 vo nghiem tren[b;+oo); (-°o;a]. Ta se CALC 
sao cho X + a = 1000; X+b = 1000 sau do khai trien nhu binh thuong. De hieu ro hon ta se 
cung chien mot vi du lay . 

Vi du 1: Chung minh ring : f (x) = 3x 4 -2x 3 -2x 2 +10x + 4 >0Vx e[2;-k») 

1. Cdch 1: Ham so 

• Taco f 1 (x) = 12x 3 -6x 2 -4x +10f"(x) = 36x 2 - 12x-4 
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Chuyen de chung mink bat dang thuc mot him 



_1 + # 

• f"(x) = 0«. 

X_ 6 

_ 1 —s/5 


6 


• Lap bang bien thien cho f'(x) ta dupe: 


X 

—QO 


l-y/5 

6 

1 + # 

6 


+00 

f"(x) 


+ 

0 

0 

+ 





83 + 5# 

^7 9 \ 



-_+OO 

£'(x) 

—oo 



^83-5# ^ 
9 




Nhin vao bang bien thien ta co the thay phuong trinh f'(x) = 0 col nghiem duy nhat thuoc 
vaokhoang (-0,9;-0,8)do f'(-0,9).f'(-0,8)<0. Giavonghiem do la 
x = x 0 = -0,8997774777. 

Lai tiep tuc lap bang bien thien cho f (x) ta dupe. 

x x 0 2 +oo 


f'(x) 0 + + 



Nhin vao bang d§ thay f (x) > OVx e [2; +oo). Vay la het bai! 

2 . Cdch 2: Nhom thank tong dua vao dieu kien. 

Ta dl dangnhan thay x>2=>x-2>0 nennay ra y tudng viet f (x) duoi dang : 

f(x) = a(x-2) 4 +b(x-2) 3 +c(x-2) 2 +d(x-2) + e 
Va cong viec nay se nho toi su trp giup cua thu thuat CASIO. 

• Ta se CALC X sao cho X - 2 = 1000 =>X = 1002 

• CALC X = 1002 ta dupe ket qua 3,022058 x 10 12 * 3 (x ■-2) 4 

• Ghi vao sau -3 (X - 2) 4 , CALC X = 1002 ta dupe ket qua 2,205807 x 10 10 * 22 (x ■- 2) 3 

• Ghi vao sau -22(X - 2) 3 , CALC X = 1002 ta dupe ket qua 58074048 * 58(x ■- 2) 2 

• Ghi vao sau -58(X-2) 2 , CALCX = 1002 ta dupe ket qua 74048 = 74(x-2) + 48 

• Thu lai voi X = n ta dupe ket qua la 0. Vay ket qua luon dung 

• Vay f (x) = 3(x-2) 4 +22(x-2) 3 +58(x-2) 2 +74(x-2) + 48 >0Vx e [2;+oo) 

• The la bai toan da dupe giai quyet! 
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Chuyen de chung minh bat dang thuc mot him 


Vi du 2: Chung minh ring: f (x) = x 5 - x 4 - x 3 + 4x 2 + 6x +1 < OVx < -1 


Giai 

Dung nhu nhung buoc lam ben tren ta se tach thanh: 

f (x) = (x + l) 5 -6(x + l) 4 +13(x + l) 3 -17(x + l) 2 +20(x + l)-10 
(x + l) 5 <0 

Dey thay voi x<-l «>- 13(x + l) 3 <0=>f (x)<0Vxe(-co;-l] 

20(x + l)<0 


Vi du 3: Chung minh ring: f (x) = x 7 - x 6 + x 5 - 2x 4 + 8x 3 - 8x 2 + lOx - 2 > OVx > 1 


Giai 


• Do bai nay bac tuong doi cao nen ta se cu lam nhu binh thuong va tim cac he so con lai 
blng dong nhat he so. 

• Ta co: 

f (x) = (x-l) 7 +6(x-l) 6 +16(x-l) 5 +23(x-l) 4 +a(x-l) 3 +b(x-l) 2 +c(x-l)+f (l) 

• Lap he, cho x lan lupt blng 1,2,3 se tim dupe a,b,c. 

• Ta dupe: 

f (x) = (x-l) 7 +6(x-l) 6 +16(x-l) 5 +23(x-l) 4 +25(x-l) 3 +20(x-l) 2 +16(x-l)+7 

• Bai toan da dupe giai quyet 


V. CHUNG MINH TREN DOAN 

Y tuong cua phuong phap nay chink la phuong phap DAC - Phucmg phdp nay da co trong cuon " 
Nhung vim kirn cuong trong bat dang time - Tran Phuong" ban doc co thetham khao them / 

Bai 1: Chung minh ring: f (x) = x 5 - x 4 - 2x 3 - 2x 2 + 5x + 3 > OVx e [l; +qo) 

Giai 


• Dey thay: 

l.f(x) = (x-l) 5 +4(x-l) 4 +4(x-l) 3 -4(x-l) 2 — 4(x —1) + 4 


2.4(x-l) 4 + 4(x-l) 3 -4(x-l) 2 - 4(x-l) + 4 = 4 


( x2 “ 


3 x + l 
2 



58 

175 


>0 


3. Nen do do f (x) > OVx e [l;+oo) (dpcm). Xong! Het bai. 

Huong dan 

• Do ta dang can chung minh f (x) > OVx > 1 nen nay ra y tuong tach thanh: 

(x-1) 5 +a(x-l) 4 +b(x-l) 3 +c(x-l) 2 +d(x-l) + e 

• De tach thanh nhu vay ta se su dung may tinh cam tay de giai quyet. De y thay voi 
x> 1 =>x-1 > Onen ta se nhap vao may va |CALC| sao cho X-1 = 1000 =>X = 1001 va 
su dung ky thuat xap xi nhu khai trien da thuc ta se tach thanh dang nhu tren. Cu the 
cac buoc lam nhu sau: 
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Chuyen de chung minh bat dang thuc mot him 

1.1. Nhap vao may bieu thuc tren, | CALC||x]'=|l0001 ta dupe ket qua la 
1.0...xlO 15 «(x-l) 5 . 

1.2. Ghi vao sau -(X-l) 5 |CALC| RP ptOOO] ta dupe ket qua la4.0...xlO 12 * 4(x-l) 4 . 

1.3. Ghi vao sau -4 (X-l) 4 1 CALC |[xf£| 10001 ta dupe ket qua 3.99... xlO 9 « 4 (x-l) 3 

1.4. Ghi vao sau -4(X-l) 3 1CALC | [x]R | 1000 1 ta dupe ket qua -4003996 « -4(x-l) 2 

1.5. Ghi vao sau +4(X -1) 2 |CALC| ^R ^000l ta dupe ket qua -3996 = -4(x-1) + 4. 

1.6. Nh6 rdng de tim he so tu do ta se |CALC| gia tri moc tuc la 1 va dupe ket qua la 4. 

• Vay ta dupe ket qua f (x) = (x-l) 5 +4(x-l) 4 +4(x-l) 3 -4(x-l) 2 -4(x-l) + 4, thu lai 
voi x = k ta thay ket qua luon dung. Den day van de dat ta la tat ca khong phai dau 
" = "nen ta can phai xu ly them 1 buoc nua. That may la bieu thuc bac 4 dang sau luon 
duong nen ta se quy no ve bai toan chung minh phuong trinh bac 4 vo nghiem voi an 
y = x -1. Su dung thu thuat SOS ta se tach no thanh: 


4(x-l) 4 +4(x-l) 3 -4(x-l) 2 -4(x-l) + 4 



• Khi do bai toan da dupe giai quyet hoan toan! 

Nhan xet 

Bai toan tren chi la dang dac biet do bieu thuc f (x)kha la long. Vay dbi voi nhung bai toan 
chat khac ma khi tach ra dang nhu tren toan dau thi phai lam nhu the nao? Sau day se la 
each giai quyet. 

1.1. Thu nhat ta se can noi rong khoang can chung minh ta, co nghia la neu bai toan 
cho x > 1 thi ta se chung minh han no Ion hon 0 voi x > 3 chang han, sau do se 
chung minh no Ion hon 0 voi xe[l;3], 

1.2. De chung minh f (x) > OVx e [l; 3] ta se su dung ky thuat chia de tri DAC. ( Ap 
dung chung minh vo nghiem tren doan). 

1.3. Noi dung phuong phap DAC: Bo de: Cho ham so f (x,y)lien tuc va xac dinh tren 
D = [a;b]x[a;b]Ham so f(x,y)dong bien theo x va nghich bien theo y. Khi do 
neu f(a,b)>0thi f(x,y)>f(a,b)>0. 

1.4. Chung minh bo de: 

+ Do ham so dong bien theo x, x>a nen f(x,y)>f(a,y)(l) 

+ Do ham so nghich bien theo y, y < b nen f (a,y) > f (a,b)(2) 

+ Tu (l) & (2) co dieu phai chung minh. 

Ap dung 
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Chuyen de chung minh bat dang thuc mot him 

1. Dbi voi bai nay ta cu gia vo tach no duoi dang (x - 3) ta se dupe: 

f (x) = (x-3) 5 +14(x-3) 4 +76(x-3) 3 +196(x-3) 2 +236(x-3) + 108 >0Vx> 3 

2. Xet x e [l; 3]. Day la dieu quan trong nhat. Do bo de xet toi ham 2 bien nen ta se 
bien f (x) thanh ham 2 bien dua vao tinh dong bien nghich bien. Ta co: 

2.1. (x 5 )' = 5x 4 > 0 => Ch6 nay dong bien ta se dat la x. 

2.2. (-x 4 ) 1 = -4x 3 < 0 => Ch6 nay nghich bien nen dat la y. 

2.3. Tuong tu voi cac ch6 con lai. Cuoi cung ta se dat 
g(x,y) = x 5 -y 4 -2y 3 -2y 2 +5x + 3, ham nay chic chin dong bien theo x va 
nghich bien theo y voi x, y e D = [1;3] x [1; 3]. 

3. Sau khi dat xong ham g(x,y) ta can phai chung minh no Ion hon 0. Do bo de phat 
bieu neu f (a, b) > 0 => f (x, y) > 0 thi nhieu ngudi se tuong luon x = l&y = 3, 
nhung cho treu la no am choet ra do ta danh gia qua manh tay, va nhieu ban se 
nghi bo de sai, nhimg hay de y ring phuong phap nay co ten chia de tri nen cac 
ban can phai chia [l;3] = [l;a]u[a;b]u...u[z;3] va xet tung khoang de khi thay 2 
can vao no luon duong, hieu chu?. De tim cac khoang kia phai su dung den tai san 
quy bau la chiec may tinh. 

3.1. Nhap ham g(x,y) vao may: X 5 -Y 4 -2Y 3 -2Y 2 +5X + 3. Dau tien bam 
| CALC | va nhap X = 1 truoc do day la can nho nhat, sau do ta thu thay Y = 3 
vao thay am thi se chuyen Y = 2 thay vSn am. Chuyen tiep Y xuong 1,5 thi 

369 

thay vln am, luc nay dung hoang ta se tim dupe Y = 1,2 thi g(x,y) = >0, 

the la da tim dupe 1 khoang dau tien. 

3.2. De tim tiep cac khoang tiep theo ta lai cho X = 1,2 va tim Y. Cu lap lai qua 
trinh tren ta se chia dupe: 

[1; 3] = [1; 1,2] u [1,2; 1,3] u [1,3; 1,39] u [1,39; 1,46] u [l, 46; 1,51] 
u[l,51;l,56]u[l,56;l,6]u[l,6;l,64]u[l,64;l,67]u[l,67;l,7]u[l,7;l,73] 
u [1,73; 1,76] u [l, 76; 1,8]; [l, 8; 1,84] u [1,84; 1,88] u [1,88; 1,93] u [1,93; 1,99] u [l, 99; 2]. 
Woa! That dep mlt. Luc den 2 la cac ban se gap kho khan do cac khoang cang ngay cang hep. 
Ta lai nay y tuong chung minh f (x) > OVx > 2. Ta se dupe: 

f (x) = (x-2) 5 +9(x-2) 4 +30(x-2) 3 +42(x-2) 2 + 2l(x-2) + 5 >0 
Vay loi giai so lupc cua bai nay se nhu sau: 

1. Xet x>2 taco f(x) = (x-2) 5 +9(x-2) 4 +30(x-2) 3 +42(x-2) 2 +2l(x-2) + 5>0 

2. Xet xe[l;2]. 

+ Ta co bo de sau: Cho ham so f (x,y)lien tuc va xac dinh tren D = [a;b]x[a;b]Ham so 
f (x, y) dong bien theo x va nghich bien theo y . Khi do neu f (a, b) > 0 thi 
f(x,y)>f (a,b) >0. 

+ Chung minh: 
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Chuyen de chung minh bat dang thuc mot him 

- Do ham so dong bien theo x, x>a nen f (x,y) > f (a,y)(l) 

- Do ham so nghich bien theo y, y < b nen f (a,y) > f (a,b) (2) 

- Tu (l) & (2) co dieu phai chung minh. 

+ Xet ham g(x,y) = x 5 -y 4 -2y 3 -2y 2 +5x + 3 =>f (x) = g(x,x).Ham so dong bien theo 
x, nghich bien theo y, lien tuc tren 
[1; 1,2]; [1,2; 1,3]; [1,3; 1,39]; [1,39; 1,46]; [1,46; 1,51] 

; [1 ,51; 1,56]; [l, 56; 1,6]; [l, 6; 1,64]; [l, 64; 1,67]; [l, 67; 1,7]; [l, 7; 1,73] 

; [l,51; 1,56]; [l, 56; 1,6]; [l, 6; 1,64]; [l, 64; 1,67]; [l, 67; 1,7]; [l, 7; 1,73]. 


i- Lai co 


g(i;i,2)=l|> 0 


nen theo bo de ta se co 


g (1,99; 2)» 4,1579601 > 0 


f (x) = g (x, x) > OVx e[l;l, 2] 
f (x) = g (x, x) > OVx e [1,99; 2] 


Tu do suy ra dieu phai chung minh! 

* Luu y: Mot dieu dang buon la khi viet trong bai khong duoc ghi "..." ma phai ghi het ra de ngudi ta 
cong nhan khong se bf bat be ngay lap tuc. Noi chung each lam tong qudt bao gid ciing dai hem each 

lam dung IQ ma . Sau day la mot so bai co the lam theo DAC. _ 

Bai 2: Chung minh rang: f (x) = x 8 - x 5 + x 2 - x +1 > OVx e M 

Giai 


1 . 


Cach 1: Tao dung hang dang thuc 

Ta luon co: f (x) = x 8 -x 5 + x 2 -x +1 = ^x 4 -^x 


Tu do suy ra dieu phai chung minh. 

2. Cach 2: DAC 

Nhin each 1 co ve rat ngan gon nhung se nhieu ban co the khong nhan thay dau hieu tach 
hang dang thuc thi ta vSn co the lam nhu sau: 


• Xet x < 0 khi do -x 5 < 0 lai co 



x_I 


nen co dieu phai chung 


minh. 

• Xet x>l khi do x 8 -x 5 =x 5 (x 3 -l) = x 5 (x-l)(x 2 +x + l)>0 ta cung co dieu phai 


chung minh. 

• Xet x e [0;l] day la khau quan trong nhat. Cach lam DAC se nhu sau: 
+ Buoc 1: Phat bieu, chung minh bo de. 
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Chuyen de chung minh bat dang thuc mot him 
+ Buoc 2: Dat ham g(x,y) sao cho hap li dam bao luon dung theo bo de ( rat quan 
trong!). De dat ham g(x,y) ta se dao ham tung bien mot va xet tinh dong bien, nghich 
bien.Nho la ch6 nao dang dong se dat la x, nghich bien la y. 


♦Co: 


(x s )' = 8x 7 >0 
(-x 5 ) 1 = -5x 4 < 0 
(x 2 )' = 2x > 0 


. Nense dat ham g(x,y) = x 8 -y 5 +x 2 


-y + 1. 


(-x) 1 = -1 < 0 

+ Chia de tri: De chung minh vo nghiem dupe ta se phai chia thanh cac khoang nho 
[a;m];[m;n];.„;[y;b] lam sao cho khi ta thay can min bang x va can max bang y thi 
g(x,y) > 0. Cong viec nay co casio de h6 trp. 

♦ Nhap vao may X 8 -Y 5 +X 2 - Y + 1 . Ta se CALC X = 0 truoc va thu cho voi Y = 0 
luon xem co duong khong. Nhung tiec la bieu thuc bi am do ta da danh gia qua troi, 
va vi the can thu nho khoang lai. Thu |CALC| tiep va cho Y = 0,5 xem.Lan nay da 
duong, nhung ta co the noi rong khoang hon nua thu cho Y = 0,7 lan nay cung duong 
nhung neu noi rong ra han nua se bi am.The la da tim dupe mot khoang. Ta se lap lai 
qua trinh tren voi X = 0,7 va se phai tim Y. Lan lupt tim dupe 2 khoang nua la 
[0,7;0,9]&[0,9;1]. 


+ Buoc 3: Loi giai: 

- Viet lai buoc 1. 

- Dat g(x,y) = x 8 -y 5 +x 2 -y + l lien tuc tren cac khoang [0;0,7];[0,7;0,9];[0,9;l]. 
Dong bien theo x, nghich bien theo y, co f (x) = g(x, x). 

fg(0;0,7) *... > 0 => f (x) = g(x,x) > OVx e [0;0,7] 

- Lai co |g(0,7;0,9)«...>0^>f(x) = g(x,x)>0Vxe[0,7;0,9] . 

[g (0,9; 1)«... > 0 => f (x) = g (x, x) > OVx e [0,9;l] 

Suy ra dieu phai chung minh. 


Vay bai toan da dupe giai quyet! Hay chu. Chien 1 cai nua nao! 


Vi du 2: Chung minh rang: f (x) = -x 6 +x 5 -x 4 + 2x 2 +x + ^ > OVx e 


Giai 


Day la 1 bai toan kha la chat nen chdc cMn se phai chia tuong dbi nhieu khoang. 

1. Xet xe[-i;0]. Dat g(x,y) = -x 6 +x 5 -x 4 +2y 2 + x + ~ • Ta se chia dupe cac khoang 
la ^; -0,1 j; [-0,1; -0,05]; [-0,05; 0] 
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Chuyen de chung minh bat dang thuc mot him 


2 . ; 



Vay bai toan da ducrc giai quyet! 

❖ Ap dung lam bai sau: Chung minh r&ng: f (x) = -x 4 - 3x 2 + 6x -1 > OVx e [0,2; 1, l] 
• Thu ap dung each lam tren lam cac bai sau 
Chung minh rling: 



2. f(x) = x 8 -x 5 + x 2 -x + l>0Vx(' thu dung DAC nhe). 

3. f (x) = x 5 - x 4 - x 3 + 4x 2 + 6x +1 < OVx e (-qo; -l] 

4. f(x) = x 7 -x 6 +x 5 -2x 4 +8x 3 -8x 2 +10x-2 >0Vx>l 

5. f(x) = -x 4 -3x 2 +6x-l>0Vxe[0 / 2;l / l] 

Ket thuc phuemg phap nay d day, trong muc nay toi chi trinh bay cho cac ban mot so' each bam may 
thoi de xu ly cac da thuc thoi, neu muon tim hieu them ve each chung minh bat dang thuc 2 hay 3 bien 
bang DAC thi hay tham khao them d cuon sdeh md toi da noi d dau muc nhe! Cam cm cac ban da theo 
doi bai viet! 
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Chuyen de chung minh bat dang thuc mot him 
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